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Finished cloth and protection material produced by using the cloth 
[Abstract] 
[Purpose] 

Provide the finished cloth having excellent protection property, air permeability, and moisture 
permeability. 
[Constitution] 

This finished cloth has a resin having a tensile strength at break of 100kg-f/cm 2 and integrally 
bonded to at least one surface of a woven or knit fabric. The bonded part of the cloth and the 
resin has an island or stripe pattern. . 

[Claims] 

1. The finished cloth having resin having a tensile strength at break of 1 00kg*f/cm 2 and 
integrated bonded to at least one surface of a woven fabric. The bonded part of the cloth with the 
resin has island or stripe patterns. 

2. The protective materials made in finished cloth which resin is bonded together as one atleast 
one surface of fabric. A tensile strengfhat break of resin should be more than 100kg*i7cm 2 . 

3. The protective material that is made by the multiple layered finished cloths claimed in 2. 
[Detail of this invention] 

[0001] 

[Application fields in industry] 

This invention is the finished clothes that have integrated resin with fabric. In more detail, it is 
relatively light, flexible, good air permeability, moisture permeability, cut resistant etc. and 



related issue. Corresponding finished cloth can make protection materials mat have excellent 
protection property against knife, sword, ice pick, drill, etc. and variable cutting tools and 

stabbing tools, 
rnnmi 

[Present technology] • . . 

Protection materials to protect the body from cutting tools and stabbing tools are used uunng Jie 
patrol by policemen and security guards or food processing. Steel plates and resm plates are 
widely used fdr this purpose. However, protection materials are usually heavy and low air 
permeability and have problems as long-term wearable materials although those materials 
perform oobd protection. Various improvements are proposed to solve these problems, t or 
instances, the method is proposed that the fabric woven, by high strength and high elastic yam is 
layered with heat plasticity resin plate (Patent S57-148646). Other method means that the edges 
of small particle FRP or steel plate are connected by steel wire and make multiple layers (Patent 
S62-125599, PatentS62-41597). 

' [0003] 

[Problem to solve by this invention} 

However the method described in Patent S57- 148646 could not provide satisfactory in wearing 
because of rigidity and low air permeability since they used resin plate. The method descubed m 
Patent S62-125599 provides relatively good air permeability and bend ability. It has difficulty to 
wear it for long time because it is heavy. This invention plans to provide the finished cloth and 
the protectionmaterials having cut resistance, good air permeability, and flexibility. 
[0004] 

[The method to-improve the problems] 

This invention is the finished cloth and protection materials and related. ^ 
Which means at least one side woven fabric has resin (more than 100kg-f/cm in a tensile 
strength at break) integrated with fabric and the shape of bonding area is island or stripe pattern 
(preferred hexagonal shape). Since the fabric and resin is integrated in this invention, the 
performance of protection dramatically increases compare to the preparation by using each 
material separately. Because the adhesive areas exists in island or stripe pattern, the finished 
cloth is excellent in fitting to the body, air permeability, moisture permeability and etc. Because 
' of these features, it is possible to provide long-time wearable protection materials. 

[0005] . " .A--* 

It is important fact that the shape of adhesive area is island or stnpe pattern in this invention. 
Stripe means that resin adhesive area (part A) and non-adhesive area (part B) has stnpe pattern ^ 
and repeat one other. It is not necessary to place A and B parallel, direction of stnpe and wiam or 
stripe are preferably changeable whenever it is necessary. Specific examples are shown in Figure 
1(a). Island pattern in this invention means that non-constant resin adhesion areas exist in 
plurality (Figure-1 (b)). For instances, the shape may be circle, ellipse, triangle, quadrangle, 
pentagonal, polygon. It may be polygon that each side has different length or any other shape. It 
rnaybecombmationofsamepatternso The.part of adhesive 

areas that are connected each other in partially or total fabric surface can be possibly included m 
this invention unless the flexibility is not destructed. As shown in Figure 3, it is possible to make 
the upper site of adhesive resin is bigger than the adhesive area onto the fabric site (mushroom 
shape etc.). Which makes it possible to get more protection property, air permeability and 
moisture permeability. 

'[0006] • - 



Hexagonal pattern is preferred for adhesive area from the reason of fitting ability to the body 
(Figure 2). When the hexagonal pattern is used, it is highly flexible because it has bend ability in 
the 6 different directions and it can reserve fixed gap size. Which results to provide the structure 
that has reproducible protective feature. Each site of hexagon may be various. The length of 
hexagon site is preferred 2-100 mm from the reason of productivity and wearable features. It is 
preferred to change the size of hexagon depending on the parts of protection materials. 
[0007] 

The percentage of A (resin-covered area) in the fabric is preferably 50-98%, especially 70-90%. 
It may have a problem in terms of protection property when the resin-covered area is less than 50 
%. It may not get enough air permeability, moisture permeability, and flexibility when the resin- 
covered, area is more than 98%, Multiple layered finished cloths can be used to increase 
protection property. However, the weight of finished clothes increases and air permeability and 
moisture permeability may decrease in this case. Therefore, resin-covered area is preferred to 
_. increase for the particular parts where the protection property is highly required. The gap size 
(width, of non-adhesive area) is preferably 1-10 mm, especially 1.5-5 mm. If the gap size is too 
big, protection property may decrease, while if the gap size is too small, fitting and moisture 
permeability may decrease. 
[0008] 

Woven method of fabric used in this invention is not specified and known woven method can be 
" applied. Yam materials composed fabric is not limited and natural yam such as cotton and linen 
is possibly used. Applicable yarn materials are as follows; rayon, polyamide, polyester, polyvinyl 
alcohol, polyvinyl chloride, polyacrylnitril, polyethylene^ polypropylene, polyurethane, widely 
used yarn, almina, glass yam and combination of above materials. Shape of yam is filament or 
spinning fiber. Filament fiber is preferable when the high strength is required. 
[0009] 

Stretch elasticity is preferably more than 300g/d from the viewpoint of protection property- 
Specific examples are such as high elastic polyvinyl alcohol yarn, aromatic polyamide yam 
(Para-, Meta-), polyarylate yarn, super-high-molecule polyethylene yam and high strength yam. 
Among all, polyearylate yarn obtained from solvent anisotropic polyester is preferred. 
Anisotropy in solvent means the optical anisotropy in solvent phase. The anisotropy can be 
confirmed by measuring the permeation light of samples by the heating at increasing temperature 
under the gas. 
[0010J 

Melting point (MP) of solvent anisotropy polyester is preferably 260-380 °C, especially 270-350 
°C. MP means the main heat absorption when it is observed by using dichloric scanning 
. calorimeters (Metla, DSC). The most preferable solvent anisotropy polyester is shown as Chem- 
1 which include more than 60% mol of composite (A) and (B). Especially, aromatic polyester at. 
the ratio of (A) versus (A)+(B) is 5-45% is preferred. 

[0011] ^ , 

Chem-1 

[0012] 

Colored yam is required depending on the usage and the purpose. However, high-elastic yam . 
such as polyarylate and polyalamide.has poor coloration. Polyarealate described in Chem-1 is 
easily used for primary coloration yam. Polymers consist of yam possible, include heat plasticity • 
polymer such as polyethylene telephthalate, modified polyethylene telephthalate, polyolephyne, - 
polycarbonate, polyarylate, polyamide, polyphenylen sulfide, polyether esterketone, fluoride 



polymer and so on. It can include mineral such as titanium oxide, kaolin, silica, barium oxide and 
coloration materials such as carbon black, dye. Additive such as protective materials for 
oxidation and ultraviolet absorption materials, light stabilizer can be used. 
[0013] 

Cover factor of fabric is preferably 1000-5000 from the viewpoint of protection property, woven 
ability, wearable property. The cover factor in this invention is calculated from denier of yam 
and concentration. This is the product of square root of denier of yarn and concentration between 
inches. The product of vertical string or horizontal string is calculated separately. If the fabric 
has more than three directions, the cover factor is described as sum of the products in each ^ 
direction. In the case of multiple woven, the cover factor is indicated by divided plurality (for 
instance, divided by 3 in case of triple woven). . 

[0014] ■■■ 2 - 

A tensile strength at break of polymer used in this invention should be more than 100kg-f/cm 
from the viewpoint of protection property. Applicable polymer is not limited whenever it fulfills 
the property described above. For instances, heat plasticity polymer or heat curable polymer such 
as polypropylene, polyethylene, ethylene-vinyl acetic acid copolymer, urethane, acryl, polyester, 
polyamide, polyvinyl chloride, polycarbonate, epoxy, phenol and so on. Especially, ^ 
polycarbonate polyamide polymer having high tensile strength at break and toughness (the 
product of strength times elasticity) are preferred. For instances, there are nylon 6, nylon 66, 
nylon 610, and nylonll. The short cut fiber such as glass fiber, aromatic polyamide fiber,_and 
aromatic polyester fiber can be added to the resin. FRP resin that maintains strength by mixing 
short cut fiber like carbon fiber and etc. can also be used. Resin that is mixed with clay, calcium, 
talk or various filler can be used for the purpose of increasing weight and strength. Resin can be 
properly selected in terms of adhesiveness to the fabric and strength. 

Ateive resin amount is preferably 100g/m 2 - L0kg/m 2 . Adhesive resin amount is controllable by 
changing adhesive area and thickness of resin. Too much adhesive resin may decrease the 
protection property and" too much adhesive resin may decrease the wearable performance. 
However, high resin-covered area and adhesive amount is preferred depending on the parts of 
protection material (area requires high perfoimarice of protection such as abdomen and etc.). The 
thickness of resins is preferably 0.1-10 mm, especially 1-5 mm. It is preferred to be thicker in the 
part that is required higher protection. 

[0016] ■ . 

The method of production of finished cloth is not limited but known method of integration can 
be used. For instances, resin that is manufactured by perfusion and so on bond onto the surface 
of fabric by using adhesive (chemical reaction, adhesive, dope cement type adhesive etc.). 
However, the method of using metal stencil or transfer of reins is preferred m 'this invention. The 
metal stencil with appropriate pattern is used and the resin powder is filled to the concave part of 
stencil. Then raise the temperature at more than melting point. Or the method that melted resm is 
transferred to the fabric is applied. Since the resin adhesive area is island or stripe pattern, there . 
are fewer warps in the process of curing resin so that flat finished cloth can be obtained. When 
the resin plate adhere onto the fabric, it is difficult to get flat surface because resin contracts 
during curing process. Since there are gap between resins, contract of resin is relaxed and flat 
finished cloth can be obtained. 
[0017] 



The finished cloth of this invention can produce protection materials without layering other 
fabric and finished cloth. However, it is preferable to use more than 2 finished cloths, especially 
2-10 finished cloths, with layered cloths by sawing or other methods when high protection 
properly 7 is required or protection property against sharp edged tool like ice pick is demanded. 
Multiple layers canincrease the performance in protection better than that of single layer. In this 
case, gap area (part (B)) preferably is not lined up straightiy in the direction of layered from the 
reason of preservation of protection performance (Figure 3 (c)). Non-adhesive part is preferably 
used as sawing part. The finished cloth with same resin pattern or different pattern can be 
layered. And other finished cloth or fabric other than invention can be layered. 
[0018] 

The finished cloth made- by this invention can produce protection clothes (tube form, vest etc.) 
by known method such as cutting and sawing. The protective clothes can be ; made by only 
invented finished cloth or combination with other fabric. When finished cloth of this invention is 
- used in the parts that require high protection property and. flexibility, clothes having excellent 
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[0019] 

(Examples) ... 

The invention is explained by specific examples; however, this invention is not limited by 
examples. 

[Amount of resin (kg/cm 2 )] - - 

According to JISL1096, weigh the fabric and the finished cloth. The bonded amount of resin was 
calculated by subtraction each other. 
[Maximum bending angle] 

Measure the angle of bending of finished cloth when the resin-bonded side is placed inside and 
bent by adult man. 
[Breathe ability (cc/cm 2 *sec)] 

It was measured according to JISL1 096 method (frageele? method) 
[Moisture permeability (mg/cm 2 -H] 

It was measured according to JISL 1 099 A- 1 method (Calcium chloride method) . 
[Protection property (ply)] 

Apply the multiple finished cloth onto the clay with a thickness of 100mm. Put the 1kg weight 
on the grip part of the ice pick. Drop the ice pick vertically from the height of 50 cm to the 
samples placed on the clay. Count the numbers of finished cloths that the ice pick goes through. 
[0020] 

[Tensile strength at break (kg-f/cm 2 ] . . 

It was measured according to JISK691 1 . 

[Percentage of resin-covered area (%)] . 
It indicated area percentage that the area of bonded resin versus the surface of fabric. Resin 
bonded area on the surface of fabric is traced onto the thin paper and cut traced area. Measure the 
paper weight of corresponds to resin-covered area (A) and fabric itself (B). 
Percentage of resin-covered area (%)=B/A x 100 
[Fabric elasticity (g/dr)] 

According to JISL1013, the elasticity of sample was measured by using sample of 20 cm in . 
length and 0.1 g/d in weigh, under the condition at speed of 1 Ocm/min of stretching. The 
experiment was repeated five times and the data are averaged. 
[0021*] , , 



[Experiment 1-4, comparison- 1] . 

Polvarvlate yam (KURARAY, Bectran), 500dr and 600g/dr in elasticity were used and produce 
woven fabric that CF is 2000. Prepare the stainless utensil (30 x 30 cm) with hexagon pattern 

, , r . v \ _ „t._ t?;_ 9 T7;n <u^+ -io C f,>rf^ v r -noKrmer tiowder rNyloril2) and heat it 
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up at 180 °C. In comparison-1, two mm thickness of Nylonl2 platemelted together as one with 

fabric was used. The performances of finished cloths are shown in Table- 1 . 

{0022] 
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[0023] 2- 
Experiment-2 (adhesive resin amount 1.6kg/m ) 

Since the pattern of bonded resin is hexagonal, the contraction of resin was relaxed by the gap 
between the hexagonal resins. Therefore, the flat surface of fabric was obtamed. Protection 
clothes (vest) were made by two-layered finished cloth. The shape of vest was fairly good. 
Furthermore, it did not have difficulty to wear it for consecutive long-time since it was flexible, 
light and no sweat after long use. On the other hand, the resin was contracted and warped during 
the process of melting resin onto the fabric in comparison-1. It was difficult to.keep fabric flat. 
The protection clothes (vest) was made same as experiment-1 by using the finished cloth. 
Because of irregular warp of finished cloth, it was difficult to make a good shape protection 
clothes and the shape of protection clothes was also warped. Furthermore, it was rigid, heavy and 
the cause of sweat so that it was difficult to wear it for long-term. 
Experiment 5-7, comparison-2] . 
Polyethylene telephthalate (PET), high-elastic polyvinyl alcohol (PVA), and/or polyarylate (PA) 
yam materials (500dr) were used and wove (various concentration) 2/2 fabnes. Made finished 
cloth (resin adhesion amount isl.6kg/m2) from those resins in a same manner as that of 
experiment-2 except by using ethylene-vinyl acetate copolymer hot melt resin powder In 
comparison-2, ethylene-vinyl acetate copolymer plate (2mm in thickness) was simply ^red 
with fabric and used it for experiment. The performance of each sample was shown in Table-2. 
[0024] 
Table-2 
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;0025] 

Experiment 8-11, cbmparison-3] 

The finished cloth was made same as experiment-7 except changing the resin. Made the finished 
cloth same as Experiment-7. The property of finished cloth is shown in Table-3. 



[0026] 
Table-3 



jPolymer material 


Strength 


Umount of protective 
jmaterial 


Protection 
property 


Compa.rison-3 


ike 


90 


2.01 


9 


Example-8 


Ipu 


165 


2.05 


2 


Example-9 . jPBT 


200 


2.10 


1 


Example-10 


N12 | 


405 


2-10 


1 


Example-ll 


N66 . | 


830 


2.11 


1 



[0027] 

The finished cloth in this invention is relatively light and has excellent air permeability, moisture 
permeability, and protection property. Protection materials by using the invented cloth have 
excellent properties of performances and ability of long-time wearing. While, the finished cloth 
that is simply layered resin and fabric has low protection property (comparison-2). The finished 
cloth that is bonded with resin plate has also low performance in flexibility, air permeability, and 
moisture permeability (comparison- 1). It is not suitable to' wear when it is used as protection . 
materials. ^ 

[0028] ' • ' ■ 

Effectiveness of this, invention] • 
According to this invention, the finished cloth having excellent fitting ability to the body, air 
permeation and moisture permeability can be produced. By using this finished cloth, it is 
possible to manufacture the long-term wearable protection materials. 
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